Background Pleural empyema is a well known complication of pneumonia. Attitudes differ, however, about the best treatment of this condition and the place of drainage, early operation, and local antibiotics. Methods In a retrospective study 94 consecutive patients with verified empyema caused by pneumonia were admitted to the department of either pulmonary medicine or thoracic surgery. Treatment was either by a lavage regimen (daily thoracocentesis, saline rinse, systemic antibiotics, and in some patients instillation of local antibiotics) in the medical ward (51 patients) or by tube drainage and systemic antibiotics in the surgical unit (43 patients). Results The stay in hospital was significantly shorter in the medically treated patients than in the surgical group-2 3 v 5 0 weeks respectively. Furthermore, pleurocutaneous and bronchopleural fistulas developed more frequently in patients treated by tube drainage than in those treated with the thoracocentesis regimen alone (13 (30%) v 5 (10%) and 6 (14%) v 2 (4%) for each complication respectively). The overall mortality was 8-5%, with no differences between treatments.
While most doctors agree on the value of systemic antibiotics and the necessity of draining pleural fluid, opinions differ over the type of pleural drainage, whether antibiotics or fibrinolytic enzymes, or both, should be instilled locally in the pleura, and the value of early surgical intervention."18
These differences in opinion are exemplified at our hospital, where a patient with an empyema admitted to the department of thoracic surgery is treated with tube drainage, while drainage of the empyema in the department of pulmonary medicine is performed via repeated thoracocentesis and usually instillation of antibiotic into the pleural space. Systemic antibiotics are administered routinely by both teams. No prospective studies have been performed, however, comparing these two treatment regimens.
This study aimed to evaluate the outcome of these two treatment regimens in patients with empyema caused by pneumonia.
Methods
During the five years from 1984 to 1989, 94 consecutive patients with pleural empyema secondary to pneumonia were admitted to the departments of thoracic surgery and pulmonary medicine at Bispebjerg Hospital. The hospital is a referral centre for patients with pulmonary diseases from Copenhagen City. Data were collected retrospectively from the patients' records, including those from the referring hospitals. For those who died, the death certificate was acquired from the national register. In both departments the diagnosis of empyema was based on chest radiographs and thoracocentesis with microbiological examination of the pleural fluid. If the pleural fluid was purulent or the microbiological samples positive either at microscopy or on culture, the patient was considered to have an empyema.
The 51 patients admitted to the department of pulmonary medicine were treated with daily thoracocentesis and saline rinsing (0-9% sodium chloride), whereby 50 ml of sterile saline (0-9%) were instilled into the pleural space and immediately withdrawn through the thoracocentesis needle. The procedure was repeated until the fluid became clear (a total of 100-500 ml of saline), after which antibiotics were instilled. Systemic antibiotics, primarily penicillin-G or ampicillin, were also given in all cases. The 43 patients admitted to the department of thoracic surgery were treated primarily with tube drainage and systemic antibiotics. Intercostal tubes were 12 mm silicone rubber (table 4) . In contrast, local antibiotic instillation was used more often (55%) in patients in the medical group (table 4) .
Eight patients, four in each group, died as a direct result of their infection (table 5) . Tube drainage was associated with more bronchopleural and pleurocutaneous fistulas (p = 0 17 and p = 002 respectively). Hospital stay was significantly shorter in the medically treated patients (median 2 3 weeks) than in the surgical group (median 5 0 weeks; p < 0001).
Discussion
Treatment of pleural empyema depends on the staging of the disease-that is, the duration of the infection before diagnosis, the appearance and location of the pleural fluid in the pleural space, and the results of microbiological investigations. The published reports contain few data on these aspects of empyema, thereby preventing useful comparison of the different treatments and their outcome.
Most of the bacterial species isolated at the first culture in this study were commensals of the upper respiratory tract, suggesting that the infection was via the bronchial tree. Anaerobes (06-8-0)
(1 2- 18 7) were found in 37% of the patients either in pure or mixed culture, similar to other studies using routine anaerobic laboratory techniques.3 This has been the case only in reports published since 1970, after which time greater attention was paid to anaerobic culture.'9 The continuous presence of bacteria in the pleural fluid in patients with intercostal drains, as well as the fact that staphylococci were isolated more often in these patients, suggests that tube drainage encourages infection to persist and may even induce secondary infection.
With regard to hospital stay in surgically treated patients (decortication or rib resection, or both), Muskett et al 2 reported a mean duration of 34 days, which corresponds with five weeks in our surgically treated group. In the series of Mavroudis et al 19% of patients with empyema required rib resection, thoracotomy, or an Eloesser procedure, while 72% of patients were managed with either thoracostomy or thoracocentesis.6 In our study 6-5% of the patients admitted to the medical ward subsequently required surgery, compared with 39% of those admitted directly to the surgical unit. Almost certainly the incidence of surgical intervention depends not only on the presentation of the patient but also on the attitudes of the thoracic surgeons. Because this is not a prospective study these factors cannot be considered closely.
The mortality rate of 8-5% in our study is similar to that in other recent studies (10-15%).7-9 Morin et al " reported a post-operative mortality of 4% after early decortication or decortication and lobectomy, and a postoperative hospital stay of two weeks. However, the preoperative hospital stay in their patients ranged from 20 to 540 days. The much shorter hospital stay and lower rate of complications associated with medical treatment in our study might be explained by differences in the severity of the empyema-that is, the more severe cases were referred to the surgical department. This cannot be excluded here and only a prospective randomised study can clarify this.
The principle of treatment with local instillation of antibiotics into the pleural space is supported by experimental and clinical studies. In an experimental guinea pig model it was shown that implantation of tobramycin impregnated beads into the pleura reduced significantly Staphylococcus aureus colony counts in vivo compared with control groups that had not been given antibiotics.2' In a clinical study patients treated by cyclical irrigation of the pleural space with antibiotics had a shorter hospital stay and duration of wound drainage than those who underwent decortication or thoracoplasty.'6 Systemic administration of antibiotics achieves adequate drug concentrations in normal, uninfected pleural fluid but fails to do this in the case of empyema," which may explain the advantage of the local instillation of antibiotics.
In conclusion, treatment with systemic antibiotics, repeated thoracocentesis, saline rinsing, and local instillation of antibiotics seems to be appropriate for many patients with empyema secondary to pneumonia. Treatment with tube drainage leads to an extended hospital stay and a high frequency of complications. This retrospective study could not ensure that the severity of disease was similar in the two treatment groups but highlights the need for a prospective randomised trial of medical and surgical treatment regimens in empyema.
